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1. Description 


M16125(A2803) is a low-cost CMOS optical sensor SOC for USB optical computer 
mouse. It provides an all-in-one solution including controller and sensor. 


M16125(A2803) is based on algorithm which measures changes of sequential surface 
images and then determines the movement. It has 1200 DPI resolution and its max 
motion speed can reach 24 inches per second and its max acceleration can reach 10g. 


M16125(A2803) is a 12-pin optical SDIP package and provides full mouse function 
including three buttons, X-Y motion and Z axis wheel. It has a built-in LED driver 
and internal oscillator to minimize the external components. 


M16125(A2803) is a USB interface SOC sensor and has completely USB HID ver1.1 
compatibility. It is compatible with Microsoft 3D IntelliMouse. 


2. Feature 


5.0 V power supply 

USB interface 

L/M/R three buttons 

X/Y/Z three axis 

1000 DPI solution 

3 types DPI available: 800/1200(default)/1600 
4000 frame/second 

Max speed 24 inch/second 

Support windows OS , including WIN10,WIN8,WIN7, Vista, 2000, XP, ME and 
98 

Low speed USB1.1 compatibility 

Movement Algorithm technology 

Built-in LED driver 

Built-in oscillator 

Minimal number of external components 


3. Application 


@ Computer mouse for desktop PCs, workstation and portable computers 
@ Integrated input devices 
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4. Pin Configuration 


4.1 Pin Assignment 


= Jj GND 
mrs : 

m f VDD 
o RS [iza 
O an : 

° j ZB 
= EDM 
A DP 


Figure 4.1 Top View Pinout 


Notes: 
Item Marking Remarks 
Product Name M16125(A 
2803) 
Date Code YWW Y=year; WW=weeks 
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4.2 Pin Description 

Pin Name Direction Description 

1 VDD33 POWER Analog voltage reference 
2 RB INPUT Right button input 

3 MB INPUT Middle button input 

4 LB INPUT Left button input 

5 LED OUTPUT LED driver output 

6 CPI INPUT/OUTPUT | CPI switch input and indication (PWM) output 
7 DP INPUT/OUTPUT | USB interface D+ 

8 DM INPUT/OUTPUT USB interface D- 

9 ZB INPUT Z axis input B 

10 ZA INPUT Z axis input A 

11 VDD POWER Power supply, 4.5V~5.5V 
12 GND POWER System ground 
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5. Block Diagram and Operation 


CMOS 
IMAGE 
SENSER 
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DIGITAL 
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USB HOST 
CONTROLLER 


Figure 5.1 Block Diagram 


LED 


cal 
DM 


M16125(A2803) is a CMOS process optical mouse sensor single chip which embedded USB controller 


and non-mechanical motion estimation module. It is a 12-pin optical SDIP package and provides full 


mouse function including three buttons, X-Y motion and Z axis wheel. It has a built-in LED driver and 


internal oscillator to minimize the external components 


6. Electrical Characteristics 


Absolute Maximum Ratings 


Parameter Symbol | Min Max | Units Notes 

Supply voltage VDD -0.5 5.3 V 

Operating Temperature To -15 +55 C 

Storage Temperature Ts -40 +85 C 

Lead Solder Temp 260 C 

Input voltage Vin -0.5 5:9 V 

BSD Vesp 5 KV All pins, human body model, 

MIL STD 883G method 3015.7 
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Recommend Operating Conditions 


Parameter Symbol | Min Typical | Max Units Notes 

Supply Voltage VDD 4.5 5.0 5.5 V 

Operating Temperature Ta 0 25 40 Cc 

Distance from lens reference Z 2.2 2.3 2.4 mm 

plane to surface 

System clock CLK 22 24 26 MHz 

Speed S - - 24 Inch/Sec 

resolution R - 1200 - DPI 

DC Electrical Specifications (VDD = 5.0V, Temperature =25C ) 

Parameter Symbol | Min | Typical | Max Units Notes 

Supply current (in motion) Ipp - 16.5 - mA 

Supply current (no motion) Ipp1 - 7.8 - mA 

Input voltage High (input port) | Vii 2.0 - - V 

Input voltage Low (input port) | Vii - - 0.8 V 

Input voltage High (I/O port) Vinz 2.0 - - V 

Input voltage Low (I/O port) V2 - - 0.8 V 

Output voltage High (I/O port) | Vom 2.8 - 3.6 V 

Output voltage Low (I/O port) Vou 0 - 0.3 V 

AC Electrical Specifications (VDD = 5.0V, Temperature = 25°C ) 

Parameter Symbol | Min | Typical | Max Units Notes 
POR signal 

Power up delay Tpu 10 - us ee 

Debounce time on button Tpp 9.5 11.5 13.5 ms 

Z wheel sampling period Tz 125 - us 
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7. Sensor pixels array mapping 
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Figure 7.1 Sensor pixels array mapping 


8. Assembly Drawing (Unit: mm) 


LED clip (half type) is optional. 


PCB BOARD 


BASE PLATE 


SENSOR CHIP 


LED CLIP 


=| BASE PLATE 
= oO 


mot tt . 
Tens 


Figure 8.1 Assembly Drawing 
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9. Overview of Optical Mouse Sensor Assembly 


NST provides a description of the mouse to pan structure of IGES drawings for the 
use of optical lens and PCB adjustment. M16121 applies to hole in PCB. Its 
packaging has the light hole and the light of the optical lens aims at hole. Optical lens 
provides surface imaging by the best Angle and the source is needed by surface 
lighting. The properties of the optical lens is consistent with sensor chip, the mouse to 
pan, condenser cover (optional) and the characteristics of the LED. After the LED pin 
bending forming installed to the PCB, adjusting the LED light adapt to the optical 


lens. 
Senser IC Hole 0.9 Pint 


Notes: All dimensions in mm. 


Figure 9.1 Recommended PCB Mechanical Cutouts and Spacing 


Figure 9.2 2D Assembly drawing of M16121 (Top View) 
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Notes: 

1). Dimensions in mm. 

2). Pin 1 of sensor should be located nearest to the LED. 

3). 1: The mouse to pan; 2: LENS; 3: PCB; 4: LED; 5: Sensor. 


Figure 9.3 Distance from lens reference plane to tracking surface (Z) (Side View) 


Notes: 
1). Pin 1 of sensor should be located nearest to the LED. 
2). 1: The mouse to pan; 2: LENS; 3: PCB; 4: LED; 5: Sensor. 
Figure 9.4 Exploded View of Assembly 
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10. Application Circuit 


AA 


vppsyvo—— p} —— 


Notes: Figure 10.1 shows the recommend application circuit to customer. It will provide better 
EMI characteristic. 


Figure 10.1 M16125(A2803) Typical 3D4K USB optical mice application 


ENC 
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Notes: 


1. For EMC immunity option components: R1, R2, R3, C3, C4. 
2. Connector J1 is suggested to the pin sequence like: DP, DM, Shield, GND, VBUS. 
Figure 10.2 M16125(A2803) Typical 3D4K USB optical mice application 
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11. Package Information 


Eai 


Notes: 
1. All dimensions in MM. 
2.Angular tolerance:+/-3.0 
Figure 11.1 Package Information 


12. Version History 

Version Description Date 
M16125(A2803)_V1.10 | Create the preliminary version 2014/09/29 
M16125(A2803)_V1.11 | Add typical application 2015/07/22 
M16125(A2803)_V1.12 | Add Mouse Sensor Assembly 2016/02/16 
M16125(A2803)_V1.14 | Add top view 2017/06/27 
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